

















LQ  DQG GDWD DFTXLVLWLRQ HQGHG LQ -XQH  ZKHQ
FRQWURO RI WKH VSDFHFUDIW ZDV ORVW  $TXDULXV SURGXFHG
JOREDO PDSV RI VDOLQLW\ ZLWK DFFXUDF\ RI  SVX DQG
VSHFLDO UHVROXWLRQ RI  NP DV ZHOO DV RWKHU SURGXFWV





$TXDULXV LV DQ DFWLYHSDVVLYH FRPELQDWLRQ LQVWUXPHQW
RSHUDWLQJ DW /EDQG  *+] IRU WKH UDGLRPHWHU DQG
 *+] IRU WKH VFDWWHURPHWHU DQG GHVLJQHG IRU
PRQLWRULQJ VHD VXUIDFH VDOLQLW\ IURP VSDFH >@  7KH
LQVWUXPHQW ZDV ODXQFKHG LQ -XO\  DV SDUW RI WKH
$TXDULXV6$&' REVHUYDWRU\ D SDUWQHUVKLS EHWZHHQ
1$6$ DQG WKH $UJHQWLQH VSDFH DJHQF\ &21$(
$TXDULXV IXQFWLRQHG DV GHVLJQHGXQWLO D SRZHU IDLOXUH LQ
-XQHFDXVHGORVVRIFRQWURORIWKHVSDFHFUDIWDQGWKH
HQGRIWKHPLVVLRQ'XULQJLWVQHDUO\\HDUVRIRSHUDWLRQ
$TXDULXV SURYLGHG JOREDO PDSV RI VHD VXUIDFH VDOLQLW\
ZLWKDQDFFXUDF\LQWKHRSHQRFHDQJOREDO506PRQWKO\






>@  7KH UDGDU ZDV GHVLJQHG WR SURYLGH DQ
LQVWDQWDQHRXV FRUUHFWLRQ IRU VXUIDFH URXJKQHVV
ZDYHVZKLFK LV SHUKDSV WKH ODUJHVW VRXUFHRI HUURU
LQWKHUHWULHYDORIVDOLQLW\>@
x 5DSLGVDPSOLQJRQHVDPSOHHDFKPVWRLPSURYH
GHWHFWLRQ DQG PLWLJDWLRQ RI UDGLR IUHTXHQF\
LQWHUIHUHQFH 5),  7KH1\TXLVW VDPSOLQJ WLPHZDV
DERXW  VHFRQGV 7KH LQGLYLGXDO VDPSOHV FRXOG EH
WHVWHG IRU 5), DQG EHFDXVH RI WKH RYHUVDPSOLQJ
PDQ\FRXOGEHGLVFDUGHGZLWKRXWVHYHUHO\GHJUDGLQJ
WKH HIIHFWLYH UDGLRPHWULF UHVROXWLRQ 1('7 RI WKH
LQVWUXPHQW>@
x 3RODULPHWULF SURFHVVLQJ  7KH $TXDULXV UDGLRPHWHU
PHDVXUHG YHUWLFDO DQG KRUL]RQWDOO\ SRODUL]HG VLJQDO
DQG DOVR WKH WKLUG 6WRNHV SDUDPHWHU WKH FRUUHODWLRQ







$TXDULXV ZDV GHVLJQHG WR PDS WKH JOREH LQ  GD\V DQG
SURGXFHG ZHHNO\ DQG PRQWKO\ PDSV  )LJXUH  LV DQ
H[DPSOH7KLVLVDJOREDOPDSRIVHDVXUIDFHVDOLQLW\IRU
WKH ZHHN RI -XQH   WRS DQG VL[ PRQWKV ODWHU
-DQXDU\ERWWRP7KHVHPDSVLOOXVWUDWHVRPHRI
WKH G\QDPLF IHDWXUHV RI WKH VDOLQLW\ ILHOG WKDW WKH
SHUVSHFWLYHIURPVSDFHKHOSHGWRLOOXPLQDWH,QSDUWLFXODU











-DQXDU\ LQFOXGLQJ D VRXWKHUQ EUDQFK EXW OHVV VWURQJ LQ
-XQH  $OVR QRWLFH WKH IUHVKZDWHU RXWIORZ IURP WKH
$PD]RQ5LYHU QRUWKHDVWFRDVWRI6RXWK$PHULFDZKLFK
LV VWURQJ DQG HYLGHQW LQ -XQH RI  EXW PXFK OHVV




$TXDULXV GDWD LV DYDLODEOH DW WKH 1$6$ SK\VLFDO
RFHDQRJUDSK\ GDWD DUFKLYH
KWWSVSRGDDFMSOQDVDJRYDTXDULXV
,Q DGGLWLRQ WR WKH VDOLQLW\PDSV$TXDULXV SURYLGHG QHZ
LQIRUPDWLRQ DERXW WKH JOREDO GLVWULEXWLRQ RI 5), DW /
EDQG JOREDO PDSV RI VRLO PRLVWXUH RYHU ODQG
GHPRQVWUDWHG WKH WHFKQRORJ\ IRU PHDVXULQJ )DUDGD\
URWDWLRQ SURYLGHG LQIRUPDWLRQ DERXW VHD LFH DQG LQVLJKW
LQWR WKH V\QHUJLVWLF XVH RI DFWLYH DQG SDVVLYH
PHDVXUHPHQWV RYHU ODQG  ([DPSOHV FDQ EH IRXQG DW
KWWSVDTXDULXVXPDLQHHGXFJLGDWDKWP  )LJXUH  LV DQ
H[DPSOH RI 5), REVHUYHG E\ WKH UDGLRPHWHU  7KH
UDGLRPHWHU RSHUDWHV LQ D EDQG FHQWHUHG DW  *+]
SURWHFWHG IURP PDQPDGH HPLVVLRQ  7KH PDS VKRZV
SHUFHQWDJH RI GDWD FRUUXSWHG E\ 5),  5HG DUHDV DUH
UHJLRQV ZKHUH 5), VHYHUHO\ LPSDFWV WKH UHWULHYDO RI
VFLHQFH SURGXFWV  7KLV LV D PXFK ZRUVH SUREOHP IRU
RSHUDWLRQV RYHU ODQG HJ UHWULHYDO RI VRLO PRLVWXUH EXW
DOVR LPSDFWV UHWULHYDO RI 666  $ KDOR RI 5), LV FOHDUO\
HYLGHQW LQ WKLVPDS LQ WKH1RUWK$WODQWLFDQGZLWKEHWWHU
UHVROXWLRQ LW FDQEHDOVREH VHHQ LQ WKH3DFLILF2FHDQRQ
WKHRWKHUVLGHRI1RUWK$PHULFD7KLVLVDFRQVHTXHQFHRI
VRXUFHVRI5),RQODQGVWURQJHQRXJKWRFRUUXSWGDWDIURP
GLVWDQW PHDVXUHPHQWV >@  )LJXUH  LV DQ H[DPSOH RI D
JOREDOPDSRIVRLOPRLVWXUHSURGXFHGIURP$TXDULXVGDWD
'DWDFDQEHIRXQGDWKWWSVQVLGFRUJGDWDDTXDULXV7KH







)LJ   3HUFHQWDJH RI $TXDULXV UDGLRPHWHU VDPSOHV











)RU H[DPSOH WKH PHOWLQJ DVVRFLDWH ZLWK 6SULQJ LQ WKH






7KH $TXDULXV PLVVLRQ ZLOO IRUPDOO\ HQG 'HFHPEHU 
2SHUDWLRQVKDYHEHHQIRUPDOO\FORVHGDQGVFLHQFH
DFWLYLWLHV DUH IRFXVHG RQ UHOHDVH RI WKH ILQDO VDOLQLW\
SURGXFW 9HUVLRQ  VFKHGXOHG IRU WKH )DOO RI 
$TXDULXV IXQFWLRQHG ZHOO IURP WXUQRQ LQ $XJXVW 
DQG D ILUVW LPDJH ZDV UHSRUWHG LQ 6HSWHPEHU  6WHDG\
LPSURYHPHQWV LQ WKHTXDOLW\ RI WKH VDOLQLW\SURGXFW KDYH
EHHQ PDGH RYHU WKH FRXUVH RI WKH PLVVLRQ  $PRQJ WKH
LVVXHVDGGUHVVHGDORQJWKHZD\DUH>@




LQ VSDFH HJ RXWJDVVLQJ DQG GHFD\HG WR QHDUO\ ]HUR LQ
WKH ODVW \HDUV RI WKH PLVVLRQ  7KH GULIW LV UHPRYHG LQ
FDOLEUDWLRQE\ ILWWLQJDQH[SRQHQWLDO WR WKHIXOOKLVWRU\RI
GDWD
 :LJJOHV  7KH UHVLGXDO DIWHU UHPRYDO RI WKH
H[SRQHQWLDO GULIW KDV WKH DSSHDUDQFH RI ]HUR PHDQ
³ZLJJOHV´7KHVHZHUHWUDFHGWRDQLVVXHZLWKUDGLRPHWHU
EDFNHQGYROWDJHWRIUHTXHQF\FRQYHUWHUDQGDFRUUHFWLRQ
ZDV LPSOHPHQWHG  7KH ³ZLJJOHV´ ZHUH UHGXFHG EXW GLG
QRW GLVDSSHDU  &XUUHQWO\ DV RI WKH WLPH RI WKLV
PDQXVFULSW WKHUHVLGXDOKDVDSURQRXQFHGVHDVRQDOF\FOH
ZKLFK FRUUHODWHV ZHOO ZLWK WKH 6XQ EHWDDQJOH DQG
WHPSHUDWXUH YDULDWLRQV LQ WKH UDGLRPHWHU IURQWHQG
$OWKRXJKWKHFRUUHODWLRQLVVWURQJDFDXVHDQGHIIHFWKDV
QRWEHHQHVWDEOLVKHG
 $VFHQGLQJGHVFHQGLQJGLIIHUHQFH $OWKRXJK WKH
JHRPHWU\DQGDQFLOODU\SDUDPHWHUVDUHGLIIHUHQWZKHQWKH
VDWHOOLWHSDVVHVRYHUWKHVDPHSLHFHRIRFHDQRQDVFHQGLQJ
DQG GHVFHQGLQJ SDVVHV RQH ZRXOG H[SHFW WKH UHWULHYHG
VDOLQLW\WREHWKHVDPH'LIIHUHQFHVH[LVW7KH\FRUUHODWH
ZHOO ZLWK WKH FRUUHFWLRQ IRU WKH /EDQG VLJQDO IURP WKH
*DOD[\ UHIOHFWHG IURP WKH RFHDQ VXUIDFH  $Q
LPSURYHPHQW LQ WKLV FRUUHFWLRQ GHYHORSHG XVLQJ 60$3
REVHUYDWLRQVRIWKH*DODFWLFVLJQDOZLOOEHLPSOHPHQWHGLQ
9HUVLRQ   7KHUH LV VWLOO D UHVLGXDO ZKLFK LV UHPRYHG
HPSLULFDOO\ FDOOHG ³V\PPHWHUL]DWLRQ´ LQ $TXDULXV
GRFXPHQWDWLRQ
 6HDVXUIDFHWHPSHUDWXUH667GHSHQGHQFH7KH
HUURU LQ WKH UHWULHYHG VDOLQLW\ ZKHQ FRPSDUHG WR LQ VLWX
REVHUYDWLRQV HJ IURP $UJR IORDWV VKRZV D VWURQJ
FRUUHODWLRQ ZLWK 667  7KLV LV SUREDEO\ GXH WR D
FRPELQDWLRQRIWKLQJV)RUH[DPSOHDQDGMXVWPHQWWRWKH
WHPSHUDWXUHGHSHQGHQFHLQWKHR[\JHQDEVRUSWLRQWHUPLQ
WKHPRGHO IRUWKHDWPRVSKHULFKDGDQ LPSDFW $OVR LW LV
NQRZQWKDW WKHPRGHOXVHGIRUWKHGLHOHFWULFFRQVWDQW IRU
VHD ZDWHU LV LPSRUWDQW  )RU H[DPSOH WKH .OHLQ6ZLIW
PRGHO>@DQG0HLVVQHU:HQW]PRGHO>@\LHOGGLIIHUHQW
667 ELDV   $Q HPSLULFDO FRUUHFWLRQ LV FXUUHQWO\ EHLQJ
PDGH E\ DGMXVWLQJ WKH WHPSHUDWXUH GHSHQGHQFH RI WKH
0HLVVQHU:HQW]PRGHOWRUHPRYHWKLVELDV
 5HJLRQDO ELDV  (YHQ DIWHU EHVW HIIRUW UHJLRQV
H[LVWZLWK ODUJHU HUURUV WKDQ WKH DYHUDJHZKHQ FRPSDUHG
WR LQ VLWX PHDVXUHPHQWV RI VDOLQLW\  6RPH HJ
GHVFHQGLQJSDVVHVLQWKH1RUWK(DVW$WODQWLFRIIWKHFRDVW
RI (XURSH DSSHDU LQ UHJLRQV RI VWURQJ5), DQGPD\ EH
GXH WR ORZ OHYHO 5), PLVVHG LQ WKH $TXDULXV 5),
GHWHFWLRQPLWLJDWLRQ DOJRULWKP  2WKHUV VXFK DV DW
H[WUHPHVRXWKHUQ ODWLWXGHPD\EHGXH WR WKHSUHVHQFHRI
URXJKVHDVDQGGHFUHDVHGVHQVLWLYLW\LQFROGZDWHU7KHVH
UHJLRQVDUH UHPRYHGGXULQJFDOLEUDWLRQDQG LQJHQHUDWLQJ





7KH $TXDULXV PLVVLRQ ZLOO HQG 'HFHPEHU   DQG
9HUVLRQRIWKHVDOLQLW\UHWULHYDOZLOOUHSUHVHQWWKHEHVW
HIIRUWSRVVLEOHDW WKLV WLPH  ,W LVDJRRGSURGXFWPHHWLQJ
WKHPLVVLRQ UHTXLUHPHQWV RI  SVX506 JOREDOO\ RQ D
PRQWKO\EDVLVDQGVSDWLDOUHVROXWLRQRINP%XWWKHUH
LVPRUH WKDW FDQEHGRQH 7KH IROORZLQJ DUH WKLQJV WKDW
DUH XQGHUZD\ EXW ZLOO QRW EH FRPSOHWHG LQ WLPH WR EH
LQFOXGHGLQWKHILQDOYHUVLRQ9

x ,PSURYHPHQWV LQ WKH PRGHO IRU HPLVVLRQ IURP ODQG
DQG DVVRFLDWHG LPSURYHPHQWV LQ WKH WDEOHV IRU
FRQWDPLQDWLRQIURPODQGDQGVHDLFH
x ,PSURYHPHQWVLQWKHGHWHFWLRQRIORZOHYHORI5),




x &RPSOHWLRQ RI D GDWD EDVH RI PDWFKHG VDWHOOLWH DQG
VXUIDFH PHDVXUHPHQWV HJ IRU HYDOXDWLQJ WKH
UHWULHYHG666
x 5HYLVLWLQJ WKH FDOLEUDWLRQRI WKHPHDVXUHPHQWRI WKH
WKLUG6WRNHVSDUDPHWHU

7KH GDWD SURGXFHG E\ $TXDULXV UHPDLQV DQ RXWVWDQGLQJ
UHVRXUFH QRW RQO\ DV VRXUFH RI GDWD RQ WKH JOREDO
G\QDPLFVRIVHDVXUIDFHVDOLQLW\EXWDOVRDVDUHVRXUFHWR
OHDUQKRZWRUHWULHYHVHDVVXUIDFHVDOLQLW\7KHTXDOLW\RI
WKH PHDVXUHPHQW LQFOXGLQJ ERWK UDGDU DQG UDGLRPHWHU
DOORZV RQH WR SXUVXH UHVHDUFK WR SXVK WKH OLPLWV RQ WKH
SRWHQWLDO DFFXUDF\ IRU UHWULHYLQJ VDOLQLW\  )RU H[DPSOH
WKHUHVLGXDOGHSHQGHQFHRQVHDVXUIDFHWHPSHUDWXUHLQWKH
UHWULHYHG VDOLQLW\ LV FOHDUO\ GHSHQGHQW RQ WKH PRGHO
IXQFWLRQ XVHG IRU WKH GLHOHFWULF FRQVWDQW IRU VHD ZDWHU
7KH$TXDULXVGDWDLVDUHVRXUFHWRKHOSGHWHUPLQHWKHEHVW
PRGHO IXQFWLRQ  ,Q SDUWLFXODU WKH GDWD FDQ EH XVHG WR
DVVHVVWKHPRGHOIXQFWLRQEHLQJGHYHORSHGE\WKHWHDPDW
WKH *HRUJH :DVKLQJWRQ 8QLYHUVLW\ >@ EDVHG RQ GLUHFW
PHDVXUHPHQWV DW  *+]  $QRWKHU H[DPSOH LV WKH
SRWHQWLDO IRU QHZ LQIRUPDWLRQ UHJDUGLQJ WKH URXJKQHVV
FRUUHFWLRQ ZKLFK HYHQ ZLWK WKH SUHVHQFH RI WKH
VFDWWHURPHWHU UHPDLQV DQ LVVXH HVSHFLDOO\ DW KLJKZLQGV
,W LV SRVVLEOH WKDW VRPH RI WKH UHVLGXDO HUURU DW KLJK
ODWLWXGHV LV GXH WR DQ LQFRPSOHWH XQGHUVWDQGLQJ RI WKH





$TXDULXV KDV EHHQ D KLJKO\ VXFFHVVIXO PLVVLRQ WR
GHPRQVWUDWH WKH IHDVLELOLW\ RI UHPRWH VHQVLQJ VHD VXUIDFH
VDOLQLW\ IURP VSDFH DQG SURYLGLQJ QHZ LQVLJKW LQWR WKH
G\QDPLFVRIWKHVDOLQLW\ILHOG$PRQJLWVDFKLHYHPHQWVLV
D ORRN DW WKH VHDVRQDO YDULDWLRQ RI WKH VDOLQLW\ ILHOG
60$3 DQG 6026 UHPDLQ LQ VSDFH DQG WKH ILUVW VDOLQLW\
PDSV IURP 60$3 KDYH HPHUJHG  %XW $TXDULXV ZDV
XQLTXHEHFDXVHLWZDVGHGLFDWHGWRPHDVXULQJVDOLQLW\DQG
GHVLJQFRPSURPLVHVZHUHPDGHZLWKWKLVJRDOLQPLQG,W













  *6( /DJHUORHI ) 5 &RORPE '0 /H 9LQH )
:HQW] 6 <XHK & 5XI - /LOO\ - *XQQ < &KDR $
GH&KDURQ*)HOGPDQDQG&6ZLIW³7KH$TXDULXV6$&
'0LVVLRQ'HVLJQHG WRPHHW WKHVDOLQLW\UHPRWHVHQVLQJ
FKDOOHQJH´ 2FHDQRJUDSK\ YRO  QR  SS ±
0DUFK

  /DQJ 5 < =KRX & 8WNX DQG ' /H 9LQH




  /H 9LQH ' 0 * /DJHUORHI ) 5 &RORPE 6 +
<XHK DQG ) $ 3HOOHUDQR ³$TXDULXV $Q LQVWUXPHQW WR















DVVHVVPHQW DQG H[DPSOHV´ *HRVFLHQFH DQG 5HPRWH




)-:HQW] 6( 7RUUXVLR DQG * /DJHUORHI  ³6WDWXV RI
$TXDULXV6$&'DQG$TXDULXV6DOLQLW\5HWULHYDO´ ,(((
-RXUQDO RI 6HOHFW 7RSLFV LQ $SSOLHG (DUWK 2EVHUYDWLRQ
DQG 5HPRWH 6HQVLQJ YRO  QR   SS 
'HFHPEHU

 0HLVVQHU7 DQG):HQW] ³7KH FRPSOH[ GLHOHFWULF
FRQVWDQW RI SXUH DQG VHDZDWHU IURPPLFURZDYH VDWHOOLWH
REVHUYDWLRQV´  ,((( 7UDQV *HRVFL 5HPRWH 6HQV 9RO
1RSS

 3LHSPHLHU - 5 / +RQJ DQG ) $ 3HOOHUDQR
³$TXDULXV /%DQG 0LFURZDYH 5DGLRPHWHU  <HDUV RI
5DGLRPHWULF3HUIRUPDQFH DQG6\VWHPDWLF(IIHFWV´ ,(((
-6HO7RS$SSO(DUWK2EV5HPRWH6HQVYROQR
±
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